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(54) EXTERIORAIRCRAFTLIGHT, AIRCRAFT COMPRISING AN EXTERIOR AIRCRAFTLIGHTAND
METHOD OF DRAINING A FLUID OUT OF AN EXTERIOR AIRCRAFT LIGHT

(57)  Anexterior aircraft light (1) comprises a housing
(8) defining an interior space (9); a light output generation
unit (3) comprising at least one light source (2); power
supply electronics (10), coupled to the light output gen-
eration unit (3) for driving a light output of the exterior
aircraft light (1); and a draining device (12) for draining
the interior space (9). The draining device (12) comprises
a first drainage tube (14a) for receiving fluid (26), which
is to be drained from the interior space (9); a second
drainage tube (14b) for receiving fluid (26), which is to
be drained from the interior space (9); and a fluid dis-
charge port (19) for discharging fluid (26) out of the hous-
ing (8), wherein the fluid discharge port (19) is in fluid
communication with the first drainage tube (14a)and with
the second drainage tube (14b). Each of the firstdrainage
tube (14a) and the second drainage tube (14b) comprises

Fig. 3A

avalve mechanism (15a, 15b) for selectively sealing and
opening the respective drainage tube (14a, 14b) with re-
spect to the interior space (9). The valve mechanism
(15a, 15b) comprises a valve portion (16a, 16b) of the
respective drainage tube (14a, 14b) and a sealing ele-
ment (18a, 18b), arranged in the valve portion (16a, 16b)
of the respective drainage tube (14a, 14b). The valve
portion (16a, 16b) of the respective drainage tube (14a,
14b) is made of a first material and the sealing element
(18a, 18b) is made of a second material having different
water absorption and expansion characteristics than the
first material. The valve portion (16a, 16b) and the sealing
element (18a, 18b) are sized to open the valve mecha-
nism (15a, 15b), when immersed in fluid (26), and to seal
the valve mechanism (15a, 15b) in an air-tight manner,
when not immersed in fluid (26).
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Description

[0001] The presentinvention relates to aircraft lighting.
In particular, the present invention relates to an exterior
aircraft light. The present invention further relates to an
aircraft comprising such an exterior aircraft light and to
amethod of draining a fluid out of an exterior aircraft light.
[0002] Almost all aircraft are equipped with numerous
lights, including exterior aircraft lights and interior aircraft
lights. In particular, large passenger air planes are pro-
vided with a wide variety of exterior and interior aircraft
lights.

[0003] Exterior aircraft lights are employed for a wide
variety of different purposes, such as for allowing the
passengers and/or air crew to view the outside, for pas-
sive visibility, for signaling purposes, etc. Examples of
such exterior aircraft lights are navigation lights, also re-
ferred to as position lights, red-flashing beacon lights,
white strobe anti-collision lights, wing scan lights, take-
off lights, landing lights, taxi lights, runway turn-off lights,
etc.

[0004] Anexterioraircraftlightmay comprise ahousing
foraccommodating electrical and/or optical components.
In operation, fluid, for example condensing water, may
collect within the housing. Said water may deteriorate
the operation of the exterior aircraft light.

[0005] It would therefore be beneficial to provide an
exterior aircraft light with a highly effective draining de-
vice for draining fluid out of the housing of the exterior
aircraft light.

[0006] Exemplary embodiments of the invention in-
clude an exterior aircraft light that comprises: a housing
defining an interior space; a light output generation unit
comprising at least one light source; and power supply
electronics, coupled to the light output generation unit for
driving a light output of the exterior aircraft light. At least
one of the light output generation unit and the power sup-
ply electronics is arranged within the interior space, de-
fined by the housing. The exterior aircraft light further
comprises a draining device for draining fluid out of the
interior space.

[0007] The draining device comprises: a first drainage
tube for receiving fluid, which is to be drained from the
interior space; a second drainage tube for receiving fluid,
which is to be drained from the interior space; and a fluid
discharge port for discharging fluid out of the housing,
with the fluid discharge port being in fluid communication
with the first drainage tube and the second drainage tube.
The fluid discharge port of the draining device provides
a fluid connection between the interior space of the hous-
ing and the environment outside of the housing for dis-
charging the fluid out of the interior space.

[0008] Although the first and second drainage tubes
are both configured / arranged for receiving fluid, it is to
be noted that the first and second drainage tubes are not
configured / arranged for receiving the fluid simultane-
ously. Instead, depending on the spatial orientation of
the exterior aircraft light, only one of the first and second
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drainage tubes will receive fluid. This will be explained
in more detail below.

[0009] Each of the first drainage tube and the second
drainage tube comprises a valve mechanism for selec-
tively sealing and unsealing / opening the respective
drainage tube with respect to the interior space. Each
valve mechanism includes a valve portion of the respec-
tive drainage tube and a sealing element, in particular a
sealing ball, which is arranged in the valve portion of the
respective drainage tube. The valve portion is made of
a first material and the sealing element is made of a sec-
ond material, with the first material and the second ma-
terial having different water absorption and expansion
characteristics. The valve portion and the sealing ele-
ment are sized to seal the valve mechanism in an air-
tight manner, when not immersed in fluid, and to unseal
/ open the valve mechanism, when it is immersed in fluid,
which is to be drained from the interior space.

[0010] Exemplary embodiments of the invention also
include a method of draining a fluid out of the interior
space of the housing of an exterior aircraft light according
to an exemplary embodiment of the invention, with the
exterior aircraft light being mounted to an aircraft in a first
mounting orientation so that a first drainage tube extends
into a low portion of the interior space, wherein the meth-
od comprises the steps of: with fluid gathered in the low
portion of the interior space of the housing, when the
aircraft is on the ground, opening the valve mechanism
of the first drainage tube via the fluid entering into the
valve portion and potentially also the sealing element of
the valve mechanism of the first drainage tube; sealing
the valve mechanism of the second drainage tube, as no
fluid is entering into the valve portion and the sealing
element of the valve mechanism of the second drainage
tube. Taking off the aircraft and gaining altitude. With a
pressure difference, whichis built-up between the interior
space of the housing and an outside environment of the
aircraft with increasing altitude, driving the fluid through
the valve mechanism of the first drainage tube and
through the fluid discharge port out of the housing.
[0011] In a draining device of an exterior aircraft light
according to an exemplary embodiment of the invention,
the valve mechanism of that drainage tube that is im-
mersed in fluid collected at a low portion of the interior
space is unsealed / opened, whereas the valve mecha-
nism of the other drainage tube, which is not immersed
in the fluid, is sealed in an air-tight manner.

[0012] In case of a pressure difference between the
interior space and the fluid discharge port, the sealed
valve mechanism, i.e. the valve mechanism of that drain-
age tube that is not immersed in the fluid, prevents the
pressure from equalizing through the drainage tube that
isnotimmersed inthe fluid. In consequence, the pressure
difference may equalize only through the other drainage
tube, i.e. through that drainage tube that is immersed in
the fluid. As a result, the pressure difference drives the
fluid out of the interior space via that drainage tube that
is immersed in the fluid.
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[0013] The fluid discharge port may in particular be in
fluid communication with the exterior of the aircraft. This
may cause a decrease of the pressure within the fluid
discharge port and the drainage tubes of the draining
device, when the aircraft is gaining altitude. Thus, the
rise of the aircraft after take-off may generate a pressure
difference between the interior space and the fluid dis-
charge port that acts as a driving force for draining the
fluid out of the interior space.

[0014] The draining device of an exterior aircraft light
according to an exemplary embodiment of the invention
may effectively and reliably drain fluid, such as condens-
ing water, out of the interior space of the housing of the
exterior aircraft light, without the need for providing a me-
chanical pumping mechanism. The draining device may
be an entirely passive draining device. The actuation of
the draining device may take place via the pressure con-
ditions present during the flight of the aircraft. The drain-
ing device of an exterior aircraft light according to an ex-
emplary embodiment of the invention may comprise only
two movable parts. It may therefore be easy to produce
and may not need extensive maintenance. The draining
device of an exterior aircraft light according to an exem-
plary embodiment of the invention is very reliable, as it
is operable without being connected to a power source.
[0015] In an embodiment, the first material has a first
extension, which is a first function of the amount of water
comprised in the first material, and the second material
has a second extension, which is a second function of
the amount of water comprised in the second material.
The gradient of the first function with respect to the
amount of water comprised in the first material may in
particular be larger than the gradient of the second func-
tion with respect to the amount of water comprised in the
second material. In other words, the first material may
expand / swell more than the second material, when im-
mersed in water. Such materials may be well suited for
providing a reliable valve mechanism, as described
above.

[0016] In an embodiment, an outer diameter of the
cross-section of the sealing element and an inner diam-
eter of the cross-section of the valve portion are set so
that the valve mechanism allows water to flow through
the valve portion into the respective drainage tube, when
the first and second materials are immersed within the
fluid, which is to be drained. Further, the outer diameter
of the cross-section of the sealing element and the inner
diameter of the cross-section of the valve portion may be
set so that the valve mechanism seals the respective
valve portion in an air-tight manner, when the first and
second materials are notimmersed within the fluid, which
is to be drained. This selective sealing / unsealing be-
havior may provide a reliable valve mechanism.

[0017] In an embodiment, the first drainage tube is ar-
ranged for receiving fluid from a first portion of the hous-
ing and the second drainage tube is arranged for receiv-
ing fluid from a second portion of the housing. This may
allow for reliably draining fluid from different portions of
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the housing, depending on a mounting orientation of the
exterior aircraft light.

[0018] In an embodiment, the exterior aircraft light is
mountable to an aircraft in a first mounting orientation
and in a second mounting orientation. The first drainage
tube may extend into a first portion of the interior space,
with the first portion being a low portion of the interior
space, when the exterior aircraft light is in the first mount-
ing orientation. The second drainage tube may extend
into a second portion of the interior space, with the sec-
ond portion being a low portion of the interior space, when
the exterior aircraft light is in the second mounting orien-
tation.

[0019] Depending on the orientation of the exterior air-
craft light, when mounted to the aircraft, the fluid may
collect in the first portion or in the second portion of the
housing. A draining device that comprises afirstdrainage
tube, which is arranged for receiving fluid from the first
portion of the housing, and a second drainage tube, which
is arranged for receiving fluid from the second portion of
the housing, may allow for draining fluid out of the housing
in any of the two potential orientations of the exterior air-
craft light. This may allow for mounting the same exterior
aircraft light in two different orientations to the aircraft
and providing a reliable draining of the exterior aircraft
light in any of the two orientations.

[0020] In an embodiment, the first and second drain-
age tubes may be arranged so that one of the first and
second drainage tubes is immersed in fluid, collecting at
the bottom of the interior space, in either of the possible
/ intended orientations in which the exterior aircraft light
may be mounted to the aircraft. An exterior aircraft light
according to an exemplary embodiment of the invention
may be drained by the draining device in any one of the
possible 7 intended mounting orientations. Thus, the
same type of exterior aircraft light may be employed in
different mounting positions and orientations. The
number of different types of exterior aircraft lights, which
are required for equipping an aircraft with a full set of
exterior aircraft lights, may be reduced.

[0021] In an embodiment, the first drainage tube and
the second drainage tube are oriented at an angle of
between 15° and 180° with respect to each other. The
first drainage tube and the second drainage tube may in
particular be arranged at an angle of between 30° and
60° with respect to each other, or at an angle of between
150° and 180° with respect to each other.

[0022] First and second drainage tubes that are ar-
ranged at an angle of between 30° and 60° with respect
to each other are in particular suitable for aircraft head-
lights, such as take-off lights and landing lights, which
may often be arranged in different orientations that differ
by an angle of between 30° and 60° with respect to each
other.

[0023] First and second drainage tubes that are ar-
ranged atan angle of between 150° and 180° with respect
to each other are in particular suitable for red-flashing
beacon lights or navigation lights, which may often be
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arranged in two different orientations that differ by an
angle of between 150° and 180° with respect to each
other.

[0024] In an embodiment, the draining device may
comprise more than two drainage tubes. Such a design
may allow for mounting the exterior aircraft light in more
than two different orientations to the aircraft. The draining
device may comprise, for example, three, four, five, six,
seven, eight or even more drainage tubes. Providing
more than two drainage tubes may in particular be suit-
able for aircraft headlights, such as take-off lights and
landing lights, which may often be mounted to an aircraft
in more than two different orientations. For example,
there exist aircraft headlights that are mountable to an
aircraft running gear in three orientations, with the three
orientations having a center orientation and two angled
orientations, which have an angle of +/- 45° with respect
to the center orientation.

[0025] The plurality of drainage tubes may extend from
a common central portion of the draining device. The
angles between adjacent drainage tubes may be equal
or different. The drainage tubes may extend in acommon
plane. In an alternative embodiment, the drainage tubes
may not extend in a common plane. The spatial orienta-
tions of the drainage tubes may in particular correspond
to the potential mounting orientations of the exterior air-
craft light.

[0026] In an embodiment, the valve portion comprises
a retainer structure for preventing the sealing element
from dropping out of the valve portion fot he respective
drainage tube, when the valve mechanism is immersed
in fluid, which is to be drained from the interior space.
[0027] In an embodiment, the retainer structure com-
prises at least one protrusion, extending radially from a
wall of the respective drainage tube into the interior of
the respective drainage tube.

[0028] In an embodiment, the valve mechanism is ar-
ranged at an end portion of the respective drainage tube.
A valve mechanism that is arranged at an end portion of
the respective drainage tube is reliably immersed in fluid,
even when only a small quantity of fluid collects at a bot-
tom portion / low portion of the housing.

[0029] In an embodiment, each of the first drainage
tube and the second drainage tube has an opening, re-
spectively. Said opening may be arranged in close prox-
imity to a respective wall portion of a surrounding wall
structure defining the interior space. The distance be-
tween the opening and the respective wall portion may
be set to prevent the sealing element from dropping out
of the valve portion, when the valve portion is immersed
in the fluid. The opening may in particular be spaced from
the respective wall portion by a distance of between 0.5
mm and 5 mm, more in particular by between 1 mm and
2.5 mm. The opening of the drainage tube may also be
referred to as the front opening/the mouth ofthe drainage
tube.

[0030] In an embodiment, each of the first drainage
tube and the second drainage tube, when notimmersed
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in fluid, has a cross-section with an inner diameter in the
range of between 5 mm and 15 mm, in particular an inner
diameterin the range of between 8 mm and 12 mm, more
particularly an inner diameter of about 10 mm. Cross-
sections having diameters in these ranges have been
found as well suited for providing the fluid transport ca-
pacity that is desired for draining the fluid, collected at
the bottom portion of the housing, out of the housing.
[0031] In an embodiment, the sealing element has a
cross-section with an outer diameter thatis between 0.03
mm and 0.08 mm larger, in particular about 0.05 mm
larger, than an inner diameter of a cross-section of the
valve portion, when the first and second materials are
not immersed in fluid. A press fit between the sealing
element and the valve portion may be provided. This may
provide for a particularly reliable sealing of the valve
mechanism in an air-tight manner, when it is not im-
mersed in the fluid.

[0032] In an embodiment, the sealing element has a
cross-section with an outer diameter that is between 0.1
mmand 0.5 mm smaller, in particular about 0.3 mm small-
er, than aninnerdiameter of the cross-section of the valve
portion, when the first and second materials are im-
mersed in fluid. The pressfit between the sealing element
and the valve portion may be loosened in response to
the different water absorption and expansion character-
istics of the firstand second materials. The smaller cross-
section of the outer diameter of the sealing element pro-
vides fora gap between the sealing elementand the valve
portion that is sufficiently large for draining the fluid out
of the housing, when the valve mechanism is immersed
in the fluid collected at the bottom portion of the interior
space.

[0033] In an embodiment, the first material includes at
least one of PAG, PA 6.6, PA 66 and PA 46 and/or the
second material includes at least one of PMMA, PEEK,
PTFE and steel. These materials have been found to
have water absorption and expansion characteristics that
are well suited for providing the desired functionality of
the valve mechanisms. In addition, PMMA, PEEK, and
PTFE have similar coefficients of thermal extension as
PAG, PA 6.6, PA 66 and PA 46. Material combinations
of PMMA / PEEK / PTFE on the one hand and PA6 / PA
6.6/ PA 66/ PA 46 on the other hand may be particularly
reliable over wide temperature ranges, because the sim-
ilar coefficients of thermal expansion may help to prevent
undesired openings / closings of the valve mechanisms
in large temperature swings. Material combinations of
PEEK / PTFE on the one hand and PA6 / PA 6.6 / PA 66
/ PA 46 on the other hand may also be particularly robust
in environments where hazardous gases and/or fluids,
such as exhaust gases / fluids, are a threat to the used
materials. Material combinations of PEEK on the one
hand and PA6 / PA 6.6 / PA 66 / PA 46 on the other hand
may have particularly high longevity, because PEEK has
a high creep resistance and may thus provide for a high
material integrity over time.

[0034] Inanembodiment, the fluid discharge port com-
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prises a discharge tube. The discharge tube may in par-
ticular be oriented substantially orthogonal to the first
drainage tube and/or to the second drainage tube. The
discharge tube may be in fluid communication with the
outer environment of the aircraft or may be in fluid com-
munication with a conduit or hose that is in turn in fluid
communication with the outer environment of the aircraft.
[0035] In an embodiment, the light output generation
unit and the power supply electronics are both arranged
within the housing. Such an embodiment may provide
for a compact exterior aircraft light in which many or all
important components of the exterior aircraft light are ar-
ranged in a single housing.

[0036] Inanembodiment, the powersupply electronics
are arranged in the housing and the light output gener-
ation unit is arranged in a separate light head portion of
the exterior aircraft light, which is arranged outside of the
housing. Such an embodiment may provide for an exte-
rior aircraft light in which the light head portion may be
positioned and installed independently of the housing.
This may provide a high degree of flexibility regarding
the installation of the exterior aircraft light.

[0037] In an embodiment, the exterior aircraft light is
an aircraft headlight, for example an aircraft landing light
or an aircraft take-off light or an aircraft taxi light or an
aircraft runway turn-off light, or a multi-functional aircraft
headlight, which combines the functionalities of any two
or any three or all of an aircraft landing light, an aircraft
take-off light, an aircraft taxi light, and an aircraft runway
turn-off light. An aircraft headlight according to an exem-
plary embodiment of the invention may be configured
such that it can be mounted to an aircraft running gear
in at least two different orientations.

[0038] In an embodiment, the exterior aircraft light is
an aircraft navigation light, in particular a wing-tip-mount-
ed aircraft navigation light. An aircraft navigation light ac-
cording to an exemplary embodiment of the invention
may be configured such that it can be mounted to a left
wing tip or to a right wing tip of an aircraft. The orientation
of the aircraft navigation light, when mounted to the left
wing tip of the aircraft, may be different from the orienta-
tion of the aircraft navigation light, when mounted to the
right wing tip of the aircraft. In particular, the two mounting
orientations may differ by 180°.

[0039] In an embodiment, the exterior aircraft is a red-
flashing aircraft beacon light, in particular a fuselage-
mounted red-flashing aircraft beacon light. A red-flashing
aircraft beacon light according to an exemplary embod-
iment of the invention may be configured such that it can
be mounted to a top portion or to a bottom portion of an
aircraft fuselage. The two mounting orientations may dif-
fer by 180°.

[0040] For exterior aircraft lights according to exem-
plary embodiments of the invention, the same type of
exterior aircraft light may be mounted to an aircraft in at
least two different orientations. The particular mounting
orientation may be chosen depending on the desired po-
sition of the exterior aircraft light in the aircraft frame of
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reference and/or on the particular type of aircraft. As a
result, the total number of different exterior aircraft lights
that are required for equipping an aircraft / an aircraft
fleet with a complete set of exterior aircraft lights may be
reduced. In consequence, the efforts and costs for equip-
ping an aircraft / an aircraft fleet with a complete set of
exterior aircraft lights may be reduced as well.

[0041] Exemplary embodiments of the invention fur-
ther include an aircraft, such as an airplane or a helicop-
ter, thatis equipped with at least one exterior aircraft light
according to an exemplary embodiment of the invention.
The additional features, modifications and effects, as de-
scribed above with respect to an exterior aircraft light in
accordance with exemplary embodiments of the inven-
tion, apply to the aircraft in an analogous manner.
[0042] Further exemplary embodiments of the inven-
tion are described below with respect to the accompany-
ing drawings, wherein:

Figure 1A shows a schematic top view of an aircraft
according to an exemplary embodiment of the inven-
tion, which is equipped with a variety of exterior air-
craft lights;

Figure 1B shows a schematic front view of the aircraft
shown in Figure 1A;

Figure 2 shows a schematic cross-sectional view of
the fuselage of an aircraft that is equipped with two
exterior aircraft lights according to exemplary em-
bodiments of the invention;

Figure 3A shows an exterior aircraft light according
to an exemplary embodiment of the invention in a
first orientation;

Figure 3B shows the exterior aircraft light of Figure
3A in a second orientation;

Figure 4 shows an enlarged schematic cross-sec-
tional view of a draining device that may be used in
exterior aircraft lights according to exemplary em-
bodiments of the invention.

[0043] Figures 1A and 1B, jointly also referred to as
Figure 1 herein, show an aircraft 100, in particular an
airplane, comprising a fuselage 130, which houses a
cockpit 202 and a passenger cabin 204, and two wings
140, extending from the fuselage 130. Two horizontal
stabilizers 170 and a vertical stabilizer 180 extend from
a rear portion of the fuselage 130. An engine 150 is
mounted to each of the wings 140, respectively. The air-
craft 100 is shown in a top view in Figure 1A and shown
in a front view in Figure 1B.

[0044] The aircraft 100 of Figure 1 is equipped with a
wide variety of exterior lights. In particular, the aircraft
100 is equipped with three navigation lights 106, two logo
lights 108, two wing scan lights 110, two engine scan
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lights 112, two runway turn-off lights 114, two cargo load-
ing lights 116, three white anti-collision strobe lights 118,
two red-flashing anti-collision beacon lights 120a, 120b,
a landing light 122, a take-off light 124 and a taxi light
126. It is pointed out that these kinds of lights and their
numbers are exemplary only and that the aircraft 100
may be equipped with additional lights that are not shown.
[0045] The three navigation lights 106 are positioned
in the left and right wing tips 142 as well as at the tail 160
of the aircraft 100. In normal flight conditions, each one
of the navigation lights 106 emits light in one of the colors
green, red and white, thus indicating to the aircraft envi-
ronment if they are looking at the port side, starboard
side or tail side of the aircraft. The navigation lights 106
are normally on during all phases of the flight and in all
flight conditions.

[0046] The logo lights 108 are directed to the vertical
stabilizer 180 of the aircraft 100 and are provided for il-
luminating the same, in particular for illuminating the logo
commonly provided on the vertical stabilizer 180. The
logo lights 108 are normally switched on for the entire
duration of the flight during night flights. Itis also possible
that the logo lights are only used during taxiing on the
airport and are normally switched off during the flight.
[0047] The wing scan lights 110 and the engine scan
lights 112 are positioned on the left and right sides of the
fuselage 130, in front of the roots 144 of the wings 140
of the aircraft 100. The wing scan lights 110 and the en-
gine scan lights 112 are normally off during the flight and
may be switched on periodically or upon reasonable
cause by the pilots or by the aircrew, in order to check
the wings 140 and the engines 150 of the aircraft 100.
[0048] The runway turn-off lights 114 are positioned in
the roots 144 of the wings 140. The runway turn-off lights
114 are directed forwards and are normally switched off
during the flight and switched on during taxiing, at least
at night.

[0049] The cargo loading lights 116 are positioned on
the left and right sides of the fuselage 130, behind the
wings 140 and in front of the tail structure of the aircraft
100. They are normally switched off during the flight of
the aircraft 100.

[0050] The white anti-collision strobe lights 118 are po-
sitioned in the left and right wing tips 142 as well as at
the tail 160 of the aircraft 100. The white anti-collision
strobe lights 118 emit respective sequences of white light
flashes during normal operation of the aircraft 100. It is
also possible that the white anti-collision strobe lights 118
are only operated during night and in bad weather con-
ditions.

[0051] A first red-flashing anti-collision beacon light
120a is positioned on the top of the fuselage 130 of the
aircraft 100, and a second red-flashing anti-collision bea-
con light 120b is positioned at the bottom of the fuselage
130 of the aircraft 100. The second red-flashing anti-col-
lision beacon light 120b, disposed on the bottom of the
fuselage 130, is shown in phantom in Figure 1A.
[0052] The first and second red-flashing anti-collision
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beacon lights 120a, 120b are arranged at the height of
the wings in the longitudinal direction of the aircraft 100.
The red-flashing anti-collision beacon lights 120a, 120b
are normally switched on during taxiing and during take-
off and landing. Their output is perceived as a sequence
of red light flashes in a given viewing direction.

[0053] Inthe embodimentdepictedin Figure 1,the run-
way turn-off lights 114 are located in the wings 140, in
particular in the roots 144 of the wings 140, and the land-
ing light 122, the take-off light 124 and the taxi light 126
are mounted to the front gear 135 of the aircraft 100. The
front gear 135 is stored within the fuselage 130 of the
aircraft 100 during flight, anditis deployed during landing,
taxiing and take off.

[0054] In alternative embodiments, which are not ex-
plicitly shown in the figures, the runway turn-off lights 114
may be mounted to the front gear 135 and/or at leastone
of the landing light 122, the take-off light 124 and the taxi
light 126 may be installed in the wings 140, in particular
in the roots 144 of the wings 140, of the aircraft 100.
[0055] The aircraft 100 may also comprise one or more
multi-functional lights, which combine(s) the functionali-
ties of at least two of a landing light, a take-off light, a taxi
light, and a runway turn-off light.

[0056] Since the landing light 122, the take-off light
124, and the taxi light 126 are arranged on the bottom of
the aircraft 100, they are also depicted in phantom in
Figure 1A.

[0057] Each of these exterior aircraft lights may be an
exterior aircraft light according to an exemplary embod-
iment of the invention. In particular, those ones of the
depicted exterior aircraft lights where a single type / de-
sign of exterior aircraft light may be mounted to the air-
craft in different orientations and/or at different mounting
positions may largely benefit from the implementation in
accordance with exemplary embodiments of the inven-
tion. Exemplary embodiments of the invention may for
example be provided for the landing light 122, the take-
off light 124, the taxi light 126, the runway turn-off lights
114, the navigation lights 106 at the left and right wing
tips, and the red-flashing anti-collision beacon lights
120a, 120b. For example, a single type of navigation light
that is capable of selectively emitting a green navigation
light output or a red navigation light output may be used
both as the right wing-tip navigation light and the left wing-
tip navigation light. As a further example, a single type
of red-flashing beacon light may be used both as the
upper red-flashing beacon light and as the lower red-
flashing beacon light. When equipped with one or more
exterior aircraft lights in accordance with exemplary em-
bodiments of the invention, the aircraft 100 is an aircraft
in accordance with an exemplary embodiment of the in-
vention.

[0058] At least some of the exterior aircraft lights de-
picted in Figure 1 may be mounted in different orienta-
tions to the aircraft 100. In other words, the same type
of exterior aircraft light may be mounted in at least two
different orientations and/or at different positions of the
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aircraft 100.

[0059] As an example, Figure 2 shows a schematic
cross-sectional view of the fuselage 130 of an aircraft
100 that is equipped with two red-flashing anti-collision
beacon lights 120a, 120b.

[0060] A first red-flashing anti-collision beacon light
120a is mounted to a top portion of the fuselage 130, and
a second red-flashing anti-collision beacon light 120b is
mounted to a bottom portion of the fuselage 130.
[0061] The first red-flashing anti-collision beacon light
120a and the second red-flashing anti-collision beacon
light 120b may have the same structure / design, i.e. the
first red-flashing anti-collision beacon light 120a and the
second red-flashing anti-collision beacon light 120b may
be identical apart from being mounted to the fuselage
130 of the aircraft 100 in an upside-down orientation with
respect to each other.

[0062] Fluid 26, which may in particular be condensing
water admixed with dirt, may collect at the bottom of the
fuselage 130. This fluid may penetrate into the second
red-flashing anti-collision beacon light 120b. As men-
tioned, itis desirable to drain this fluid 26 out of the second
red-flashing anti-collision beacon light 120b.

[0063] Although two red-flashing anti-collision beacon
lights 120a, 120b are shown as an example in Figure 2,
the problem of fluid 26 collecting within the exterior air-
craft light may similarly apply to other types of exterior
aircraft lights as well.

[0064] Such exterior aircraft lights may in particular in-
clude aircraft headlights, for example aircraft landing
lights and aircraft take-off lights, aircraft taxi lights, an
aircraft runway turn-off lights, and multi-functional aircraft
headlights, which combine the functionalities of at least
two of an aircraft landing light, an aircraft take-off light,
an aircraft taxi light, and an aircraft runway turn-off light,
as they are depicted in Figure 1.

[0065] Exterior aircraft lights according to exemplary
embodiments of the invention may further include aircraft
navigation lights, in particular wing-tip-mounted aircraft
navigation lights, as they are depicted in Figure 1.
[0066] Figures 3A and 3B, jointly also referred to as
Figure 3 herein, show an exterior aircraft light 1 according
to an exemplary embodiment of the invention.

[0067] Figure 3A depicts the exterior aircraft light 1 in
a first orientation, which may be called an upside orien-
tation, and which may correspond to the exterior aircraft
light 1 being mounted to the top of the fuselage 130 of
an aircraft 100, as it is depicted for the first red-flashing
anti-collision beacon light 120a in Figure 2.

[0068] Figure 3B depicts the exterior aircraft light 1 in
a second orientation, which may be called a downside
orientation, and which may correspond to the exterior
aircraft light 1 being mounted to the bottom of the fuse-
lage 130 of an aircraft 100, as itis depicted for the second
red-flashing anti-collision beacon light 120b in Figure 2.
[0069] In Figure 3, the red-flashing anti-collision bea-
con lights 120a, 120b are depicted only as examples.
Figure 3 does not restrict exterior aircraft lights 1 accord-
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ing to exemplary embodiments of the invention to such
red-flashing anti-collision beacon lights 120a, 120b. In-
stead, the principles of draining water out of the exterior
aircraftlight 1, as described in the following, may similarly
apply to other types of exterior aircraft lights 1 as well.
[0070] The exterior aircraft light 1 depicted in Figure 3
comprises a light output generation unit 3 for generating
alight output of the exterior aircraftlight 1. The light output
generation unit 3 comprises at least one light source 2,
in particular a plurality of light sources 2, for example
LEDs, and at least one optical element 4, in particular a
reflector 4, which is shaped for forming the light output
of the exterior aircraft light 1 from the light that is emitted
by the at least one light source 2.

[0071] Although not explicitly shown in Figure 3, the
light output generation unit 3 may comprise at least one
further optical element 4, such as a lens, a prism, a shut-
ter, and/or a further reflector 4, in addition to or as an
alternative to the reflector 4 depicted in Figure 3.
[0072] The plurality of light sources 2 and the optical
element 4 are enclosed by a light transmissive cover 5,
which protects the light output generation unit 3 from ad-
verse external influences, and which allows the light emit-
ted by the plurality of light sources 2 to pass through for
providing the light output of the exterior aircraft light 1.
[0073] The exterior aircraft light 1 further comprises a
housing 8 defining an interior space 9 that houses power
supply electronics 10. The power supply electronics 10
are electrically coupled to the plurality of light sources 2
of the light output generation unit 3 for driving and con-
trolling the operation of the plurality of light sources 2.
[0074] Inthe embodimentdepicted in Figure 3, the light
output generation unit 3 is located in a light head portion
6, which is located outside of the housing 8. In further
embodiments, which are not explicitly shown in the fig-
ures, the light output generation unit 3 may be located
inside the housing 8. In other words, the housing 8 may
be a larger housing and may be a joint housing for the
light output generation unit 3 and the power supply elec-
tronics 10.

[0075] As depicted in Figure 3, fluid 26, which may in
particular be condensing water, potentially admixed with
dirt, exhaust residues, atmospheric particles, etc., may
collect in a low portion 11 of the housing 8. Depending
on the orientation, in which the exterior aircraft light 1 is
mounted to the aircraft 100, the low portion 11 of the
housing 8 may be the side of the housing 8 opposite to
the light output generation unit 3, as depicted in Figure
3A. Alternatively, the low portion 11 of the housing 8 may
be the side of the housing 8 next to the light output gen-
eration unit 3, as its is depicted in Figure 3B.

[0076] The exterior aircraft light 1 is equipped with a
draining device 12 for draining the fluid 26, collected with-
in the respective low portion 11 of the housing 8, irre-
spective of the orientation in which the exterior aircraft
light 1 is mounted to the aircraft 100, i.e. irrespective of
whether the exterior aircraft light 1 is mounted to the air-
craft 100 in the upside orientation depicted in Figure 3A,
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or in the downside orientation depicted in Figure 3B.
[0077] Figure 4 shows an enlarged schematic cross-
sectional view of a draining device 12 that may be used
in exterior aircraft lights according to exemplary embod-
iments of the invention.

[0078] The draining device 12 comprises a first drain-
age tube 14a, a second drainage tube 14b, and a fluid
discharge port 19 port that is in fluid communication with
the first drainage tube 14a and the second drainage tube
14b. The fluid discharge port 19 port is in particular ar-
ranged in a central portion of the draining device 12 be-
tween the first and second drainage tubes 14a, 14b.
[0079] The first and second drainage tubes 14a, 14b
are configured for receiving fluid 26, in particular con-
densing water, which is to be drained from the interior
space 9, and for discharging said fluid 26 via the fluid
discharge port 19 out of the housing 8.

[0080] The fluid discharge port 19 may comprise a dis-
charge tube 17. The discharge tube 17 may in particular
be oriented substantially orthogonal to the first drainage
tube 14a and/or to the second drainage tube 14b. A con-
duit or hose, which is not shown in the figures, may be
fluidly coupled to the fluid discharge port 19 and/or to the
discharge tube 17.

[0081] In the exemplary embodiment depicted in Fig-
ures 3 and 4, the fluid discharge port 19 is provided at a
central portion 13 of the draining device 12, and the first
and second drainage tubes 14a, 14b extend downwards
and upwards from said central portion 13, respectively.
The first and second drainage tubes 14a, 14b are in par-
ticular oriented at an angle o of 180° with respect to each
other. In this way, the first and second drainage tubes
14a, 14b extend along a common straight line.

[0082] Eachdrainagetube 14a,14b may have alength
L,, Ly, which is measured from the central portion 13 of
the draining device 12 to an outer end of the respective
drainage tube 14a, 14b and which is in the range of be-
tween 20 mmand 120 mm. The first and second drainage
tubes 14a, 14b may have the same or a comparable
length. It is also possible that the first and second drain-
age tubes 14a, 14b have different lengths. The lengths
may, inter alia, depend on where a convenient location
for the fluid discharge port 19 and/or for the discharge
tube 17 is.

[0083] Thedrainage tubes 14a, 14b may have aninner
diameter D in the range of between 3 mm and 15 mm,
in particular an inner diameter D in the range of between
5 mm and 12 mm, more particularly an inner diameter D
of between 6 mm and 10 mm.

[0084] Figures 3A and 3B illustrate that the first and
second drainage tubes 14a, 14b do not simultaneously
receive fluid 26 from the interior space 9. Depending on
the spatial orientation of the exterior aircraft light 1, only
one of the first and second drainage tubes 14a, 14b is
immersed in the fluid 26 collected in the low portion 11
of the housing 8, whereas the other one of the first and
second drainage tubes 14a, 14b extends into an upper
portion of the interior space 9, in which no fluid 26 is
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present.

[0085] The fluid discharge port 19 may be fluidly cou-
pled via a duct, conduit or hose, which is not shown in
the figures, to the environment outside the aircraft 100,
thereby providing a fluid connection between the interior
space 9 and the environment outside of the aircraft 100.
Said fluid connection allows the draining device to dis-
charge the fluid 26 out of the interior space 9 into the
environment outside the aircraft 100. The discharge tube
17 of the fluid discharge tube 19 may also be in direct
fluid communication with the environment outside the air-
craft 100.

[0086] Eachofthefirstand seconddrainagetubes 14a,
14b comprises a respective valve mechanism 15a, 15b.
In the exemplary embodiment depicted in Figures 3 and
4, each valve mechanism 15a, 15b is located at an outer
end portion of the respective drainage tube 14a, 14b, i.e.
at an end portion of the respective drainage tube 14a,
14b distal from the central portion 13 of the draining de-
vice 12.

[0087] Each valve mechanism 15a, 15b comprises a
respective valve portion 16a, 16b and a respective seal-
ing element 18a, 18b, for example a sealing ball, which
is arranged in the valve portion 16a, 16b of the respective
drainage tube 14a, 14b. The valve portions 16a, 16b are
sections of the drainage tubes 14a, 14b.

[0088] The valve portions 16a, 16b are made of a first
material, and the sealing elements 18a, 18b are made
of a second material that differs from the first material.
[0089] The drainage tubes 14a, 14b and the valve por-
tions 16a, 16b may be formed homogeneously. In other
words, the valve portions 16a, 16b and the drainage
tubes 14a, 14b may be formed integrally from the same
first material. Alternatively, those portions of the drainage
tubes 14a, 14b that are different from the valve portions
16a, 16b may be made from another material than the
valve portions 16a, 16b.

[0090] The first and second materials have different
water absorption and expansion characteristics. Be-
cause the first and second materials have different water
absorption and expansion characteristics, the first and
second materials expand differently in response to ab-
sorbing water.

[0091] The first material may in particular have a first
extension, which is a first function of the amount of water
comprised in the first material, and the second material
may have a second extension, which is a second function
of the amount of water comprised in the second material.
[0092] The gradient of the first function with respect to
the amount of water comprised in the first material may
be larger than the gradient of the second function with
respect to the amount of water comprised in the second
material. In consequence, the outer dimensions of the
first material will expand to a larger extent than the outer
dimensions of the second material, when the first and
second materials are immersed in a fluid comprising wa-
ter.

[0093] The first material may, for example, include at
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least one of PA 46 and PA 66; and the second material
may include, for example, at least one of PMMA, PEEK,
PTFE and steel.

[0094] The dimensions of the valve portions 16a, 16b
and of the sealing elements 18a, 18b are set so thateach
of the valve mechanisms 15a, 15b, when it is immersed
in the fluid 26, is open, allowing the fluid 26 to pass there-
through, and so that each of the valve mechanisms 15a,
15b is sealed in an air-tight manner, when it is not im-
mersed in the fluid 26.

[0095] More specifically, an outer diameter d, of each
of the sealing elements 18a, 18b and an inner diameter
d; of each of the valve portions 16a, 16b may be set so
that the respective valve mechanism 15a, 15b allows wa-
ter to flow through the respective valve portion 16a, 16b
into the respective drainage tube 14a, 14b, when the in-
ner diameter d; of the respective valve portion 16a, 16b
is enlarged, as is the case when the respective valve
mechanism 15a, 15b is immersed within the fluid 26,
which is to be drained.

[0096] Further, the outer diameter d, of each of the
sealing elements 18a, 18b and the inner diameter d; of
each of the valve portions 16a, 16b may be set so that
the respective valve mechanism 15a, 15b seals the re-
spective valve portion 16a, 16b in an air-tight manner,
when the inner diameter d; of the respective valve portion
16a, 16b is reduced, as is the case when the respective
valve mechanism 15a, 15b is not immersed within the
fluid 26.

[0097] When not immersed within the fluid 26, the
cross-sections of each of the valve portions 16a, 16b may
have an inner diameter d; in the range of between 5 mm
and 15 mm, in particular an inner diameter d; in the range
of between 8 mm and 12 mm, more particularly an inner
diameter d; of about 10 mm.

[0098] When the valve portions 16a, 16b are not im-
mersed in the fluid 26, the sealing elements 18a, 18b
may have an outer diameter d, that is between 0.03 mm
and 0.08 mm larger, in particular about 0.05 mm larger,
than an inner diameter d; of the cross-section of the cor-
responding valve portion 16a, 16b, so that the respective
sealing element 18a, 18b seals the corresponding valve
portion 16a, 16b in an air-tight manner.

[0099] When the valve portions 16a, 16b areimmersed
in the fluid 26, the sealing elements 18a, 18b may have
an outer diameter d, that is between 0.1 mmand 0.5 mm
smaller, in particular about 0.3 mm smaller, than an inner
diameter d; of the cross-section of the valve portion 16a,
16b, thereby allowing fluid 26 to flow through a gap
formed between the respective sealing element 18a, 18b
and the corresponding valve portion 16a, 16b.

[0100] Each of the first drainage tube 14a and the sec-
ond drainage tube 14b has an opening 24a, 24b for re-
ceiving the fluid 26. At least one of the openings 24a, 24b
may in particular be formed as a front opening 24a, 24b
in a front side of the respective drainage tube 14a, 14b.
[0101] In the embodiments depicted in Figures 3 and
4, a respective front opening 24a, 24b is formed in the
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first drainage tube 14a and in the second drainage tube
14b. Said front openings 24a, 24b are in particular ar-
ranged in close proximity to a respective wall portion 11a,
11b of a surrounding wall structure defining the interior
space 9.

[0102] Each front opening 24a, 24b may be spaced
from the respective wall portion by between 0.5 mm and
5 mm, in particular by between 1 mm and 2.5 mm. In this
way, a gap of between 0.5 mm and 5 mm, in particular
of between 1 mm and 2.5 mm, may be formed between
the respective wall portion and the front opening 24a,
24b.

[0103] The gap formed between the front sides of the
front openings 24a, 24b and the facing wall portions 11a,
11b may be small enough to prevent the sealing elements
18a, 18b from falling out of the valve portion 16a, 16b,
when the valve portion 16a, 16b is immersed in the fluid
26.

[0104] Alternatively or additionally, at least one of the
valve portions 16a, 16b may comprise an outer retainer
structure 20a, 20b for preventing the sealing element
18a, 18b from dropping out of the valve portion 16a, 16b,
when the valve portion 16a, 16b is immersed in the fluid
26.

[0105] Optionally, each of the front openings 24a, 24b
may further be provided with an inner retainer structure
22a, 22b for preventing the sealing elements 18a, 18b
from dropping into the respective drainage tube 14a, 14b.
[0106] The outer and inner retainer structures 20a,
20b, 22a, 22b may, for example, include protrusions ex-
tending radially from the wall of the respective drainage
tube 14a, 14b into the interior of the respective drainage
tube 14a, 14b.

[0107] In the following, the operation of a draining de-
vice 12 according to an exemplary embodiment of the
invention is described:

When the aircraft 100, to which an exterior aircraft light
1 according to an exemplary embodiment of the invention
is mounted, rises into the air and gains altitude, the air
pressure outside the aircraft 100 decreases with increas-
ing height of the aircraft 100. This results in an increasing
pressure difference between the higher pressure within
the interior space 9 and the decreasing pressure outside
the aircraft 100.

[0108] Due to the above mentioned different water ab-
sorption and expansion characteristics of the first and
second materials and the carefully selected sizes of the
valve portions 16a, 16b and the sealing elements 18a,
18b, the one of the valve mechanisms 15a, 15b that is
immersed within the fluid 26, collected within the current
low portion 11 of the housing 8, is open, allowing the fluid
26 to pass through, whereas the other valve mechanism
15a, 15b, which is not immersed within the fluid 26, is
sealed in an air-tight manner.

[0109] More specifically, in the orientation depicted in
Figure 3A, the first valve mechanism 15a, facing down-
wards and away from the light output generation unit 3,
is open, and the second valve mechanism 15b, facing
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upwards and towards the light output generation unit 3,
is sealed in an air-tight manner.

[0110] Inthe orientation depicted in Figure 3B, the sec-
ond valve mechanism 15b, facing downwards and to-
wards the light output generation unit 3, is open, and the
first valve mechanism 15a, facing upwards and away
from the light output generation unit 3, is sealed in an air-
tight manner.

[0111] Since the one of the valve mechanisms 15a,
15b that is not immersed in the fluid 26 is sealed in an
air-tight manner, the pressure difference between the in-
terior space 9 and the environment of the aircraft 100
may equalize only via the lower valve mechanism 15a,
15b that is immersed within the fluid 26.

[0112] In consequence, the pressure difference be-
tween the interior space 9 and the environment of the
aircraft 100 drives the fluid 26, collected at the low portion
11 of the interior space 9, into the respective lower drain-
age tube 14a, 14b and via the fluid discharge port 19 out
ofthe aircraft 100. As a result, the interior space 9, formed
within the housing 8, is drained, with said draining being
driven by the pressure difference between the interior
space 9 and the environment of the aircraft 100.

[0113] Sealing the upper drainage tube 14a, 14b, i.e.
the drainage tube 14a, 14b that is not immersed in the
fluid 26, in an air-tight manner prevents the pressure dif-
ference from equalizing through the upper drainage tube
14a, 14b, without driving the fluid 26, collected at the low
portion 11 of the interior space 9, out of the interior space
9.

[0114] An exterior aircraft light according to an exem-
plary embodiment of the present invention ensures that,
independently of the orientation in which the exterior air-
craftlight 1is mounted to the aircraft 100, the valve mech-
anism 15a, 15b of the upper drainage tube 14a, 14b,
which is not immersed in the fluid 26, is sealed in an air-
tight manner, and the valve mechanism 15a, 15b of the
lower drainage tube 14a, 14b is open, allowing the fluid
26 to pass therethrough, when it is immersed within fluid
26 collected in a low portion 11 of the housing 8.
[0115] In consequence, a draining device 12 of an ex-
terior aircraft light according to an exemplary embodi-
ment of the invention may allow for reliably and effectively
draining fluid 26 out of a housing 8 of an exterior aircraft
light 1, irrespective of the orientation in which the exterior
aircraft light 1 is mounted to the aircraft 100.

[0116] Inthe embodiment depicted in Figures 3 and 4,
the drainage tubes 14a, 14b and the discharge tube 17
extend in a common plane, which corresponds to the
drawing plane of Figures 3 and 4. Different geometries
of the draining device 12, in particular geometries in
which the drainage tubes 14a, 14b and the discharge
tube 17 do not extend in a common plane, are possible
as well.

[0117] Inthe embodiment depicted in Figures 3 and 4,
the drainage tubes 14a, 14b are oriented at an angle a
of 180° with respect to each other and at an angle f of
90° with respect to the discharge tube 17. This corre-
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sponds to the two different orientations in which the ex-
terior aircraft light 1 may be mounted to the aircraft 100,
as it is depicted in Figures 2 to 4.

[0118] Depending on the potential orientations, in
which the exterior aircraft light 1 may be mounted to the
aircraft 100, the drainage tubes 14a, 14b and the dis-
charge tube 17 may be oriented differently with respect
to each other.

[0119] The drainage tubes 14a, 14b may in particular
be oriented at angles a of between 15° and 180° with
respect to each other.

[0120] The drainage tubes 14a, 14b may for example
be arranged at an angle a of between 30° and 60° with
respect to each other, in particular when the exterior air-
craft light 1 is an exterior aircraft headlight, which may
be mounted to an aircraft 100 in at least two different
configurations, in which the orientations of the exterior
aircraft headlight differ by an angle of between 30° and
60°.

[0121] Thedrainage tubes 14a, 14b may, for example,
be arranged at an angle o of between 150° and 180° with
respect to each other, in particular when the exterior air-
craft light 1 is a fuselage-mounted red-flashing beacon
light 120a, 120b or a wing-tip-mounted navigation light
106, which may be mounted to an aircraft 100 in at least
two different configurations, in which the orientations of
the red-flashing beacon light 120a, 120b or the orienta-
tions of the navigation light 106 differ by an angle of be-
tween 150° and 180°.

[0122] The drainage tubes 14a, 14b may in particular
be arranged at an angle of 15°, or at an angle of 30°, or
at an angle of 45°, or at an angle of 60°, or at an angle
of 75°, or at an angle of 90°, or at an angle of 180° with
respect to each other.

[0123] In case the exterior aircraft light 1 may be
mounted to the aircraft 100 in more than two different
orientations, the draining device 12 may comprises more
than two drainage tubes 14a, 14b.

[0124] The drainage tubes 14a, 14b may, for example,
extend radially from the central portion 13 of the draining
device 12, thereby forming a star-type arrangement.
[0125] Depending on the geometry of the housing 8,
in which the draining device 12 is employed, all drainage
tubes 14a, 14b may have the same lengths L, L,,. It is
also possible that the drainage tubes 14a, 14b have dif-
ferent lengths L, L,

[0126] The orientations and lengths L, L, of the drain-
age tubes 14a, 14b may in particular be set so that in
every orientation, in which the exterior aircraft light 1 may
be mounted to the aircraft 100, one of the drainage tubes
14a, 14b extends towards the lowest portion of the interior
space 9 for receiving fluid 26, in particular condensing
water, collected atsaid lowest portion of the interior space
9. The respective drainage tube 14a, 14b may in partic-
ular extend substantially vertically towards the lowest
portion of the interior space 9.

[0127] While the invention has been described with ref-
erence to exemplary embodiments, it will be understood
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terial;

wherein the first material and the second
material have different water absorption
and expansion characteristics; and
wherein the valve portion (16a, 16b) and the
sealing element (18a, 18b) are sized to
open the valve mechanism (15a, 15b),
when immersed in fluid (26), which is to be
drained from the interior space (9), and to

by those skilled in the art that various changes may be
made and equivalents may be substituted for elements
thereof without departing from the scope of the invention.
In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the in- 5
vention without departing from the essential scope there-
of. Therefore, it is intended that the invention not be lim-
ited to the particular embodiment disclosed, but that the
invention will include all embodiments falling within the

scope of the appended claims. 10 seal the valve mechanism (15a, 15b) in an
air-tight manner, when notimmersed in fluid
(26), which is to be drained from the interior

Claims space (9).

1. Exterior aircraft light (1), comprising: 15 2. Exterioraircraftlight (1) accordingto claim 1, wherein

a housing (8) defining an interior space (9);
a light output generation unit (3) comprising at
least one light source (2);

the first drainage tube (14a) is arranged for receiving
fluid (26) from a first portion of the housing (8) and
wherein the second drainage tube (14b) is arranged
for receiving fluid (26) from a second portion of the

power supply electronics (10), coupled to the 20 housing (8).
light output generation unit (3) for driving a light
output of the exterior aircraft light (1); Exterior aircraft light (1) according to any of the pre-
wherein at least one of the light output genera- ceding claims, wherein the first drainage tube (14a)
tion unit (3) and the power supply electronics and the second drainage tube (14b) are oriented at
(10) is arranged within the interior space (9); and 25 an angle (o) of between 15° and 180° with respect
a draining device (12) for draining the interior to each other, wherein the first drainage tube (14a)
space (9), and the second drainage tube (14b) are in particular
the draining device (12) comprising: arranged at an angle (a) of between 30° and 60° with
respect to each other or at an angle (a) of between
afirst drainage tube (14a) for receiving fluid 30 150° and 180° with respect to each other.
(26), which is to be drained from the interior
space (9); Exterior aircraft light (1) according to any of the pre-
a second drainage tube (14b) for receiving ceding claims, wherein the valve portion (16a, 16b)
fluid (26), which is to be drained from the comprises a retainer structure (22a, 22b), the retain-
interior space (9); and 35 er structure (22a, 22b) preventing the sealing ele-
a fluid discharge port (19) for discharging ment (18a, 18b) from dropping out of the valve por-
fluid (26) out of the housing (8), wherein the tion (16a, 16b), when the valve mechanism (15a,
fluid discharge port (19) is in fluid commu- 15b) is immersed in fluid (26), which is to be drained
nication with the first drainage tube (14a) from the interior space (9).
and with the second drainage tube (14b); 40
wherein each of the firstdrainage tube (14a) Exterior aircraft light (1) according to any of the pre-
and the second drainage tube (14b) com- ceding claims, wherein the valve mechanism (15a,
prises a valve mechanism (15a, 15b) for se- 15b) is arranged at an end portion of the respective
lectively sealing and opening the respective drainage tube (14a, 14b).
drainage tube (14a, 14b) with respecttothe 45
interior space (9), the valve mechanism Exterior aircraft light (1) according to any of the pre-
(15a, 15b) comprising: a valve portion (16a, ceding claims, wherein each of the firstdrainage tube
16b) of the respective drainage tube (14a, (14a) and the second drainage tube (14b) has an
14b); opening (24a, 24b) and wherein said opening (24a,
a sealing element (18a, 18b), in particular 50 24Db) is arranged in close proximity to a respective
a sealing ball, wherein the sealing element wall portion (11a, 11b) of a surrounding wall structure
(18a, 18b) is arranged in the valve portion around the interior space (9), wherein the opening
(16a, 16b) of the respective drainage tube (244, 24b) is in particular spaced from the respective
(14a, 14b); wall portion (11a, 11b) by between 0.5 mm and 5,
55

wherein the valve portion (16a, 16b) of the
respective drainage tube (14a, 14b)is made
of a first material and wherein the sealing
element (18a, 18b) is made of a second ma-

1"

more in particular by between 1 mm and 2.5 mm.

Exterior aircraft light (1) according to any of the pre-
ceding claims, wherein each of the firstdrainage tube
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(14a) and the second drainage tube (14b), when not
immersed in fluid (26), has an inner diameter (d;) in
the range of between 5 mm and 15 mm, in particular
an inner diameter (d,) in the range of between 8 mm
and 12 mm, more particularly an inner diameter (d;)
of about 10 mm.

Exterior aircraft light (1) according to any of the pre-
ceding claims,

wherein, when the first and second materials are
not immersed in fluid (26), the sealing element
(18a, 18b) has an outer diameter (d,) that is be-
tween 0.03 mmand 0.08 mm larger, in particular
about 0.05 mm larger, than an inner diameter
(d;) of the valve portion (16a, 16b); and/or
wherein, when the first and second materials are
immersed in fluid (26), the sealing element (18a,
18b) has aan outer diameter (d,) thatis between
0.1 mm and 0.5 mm smaller, in particular about
0.3 mm smaller, than an inner diameter (d;) of
the the valve portion (16a, 16b).

Exterior aircraft light (1) according to any of the pre-
ceding claims,

wherein the first material includes at least one
of PAB, PA 6.6, PA 66 and PA 46, and/or
wherein the second material includes at least
one of PMMA, PEEK, PTFE and steel.

Exterior aircraft light (1) according to any of the pre-
ceding claims, wherein the fluid discharge port (19)
comprises a discharge tube (17), wherein the dis-
chargetube (17)is in particular oriented substantially
orthogonal to the first drainage tube (14a) and/or to
the second drainage tube (14b).

Exterior aircraft light (1) according to any of the pre-
ceding claims,

wherein the exterior aircraft light (1) is mounta-
ble to an aircraft (100) in a first mounting orien-
tation and in a second mounting orientation,
wherein the first drainage tube (14a) extends
into afirst portion ofthe interior space (9), where-
in the first portion is a low portion (11) of the
interior space (9), when the exterior aircraft light
(1) is in the first mounting orientation, and
wherein the second drainage tube (14b) extends
into a second portion of the interior space (9),
wherein the second portion is a low portion (11)
of the interior space (9), when the exterior air-
craft light (1) is in the second mounting orienta-
tion.

Exterior aircraft light (1) according to any of the pre-
ceding claims,
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wherein the light output generation unit (3) and
the power supply electronics (10) are arranged
in the housing (8); or

wherein the power supply electronics (10) are
arranged in the housing (8) and the light output
generation unit (3) is arranged in a separate light
head portion (6) of the exterior aircraft light (1),
which is arranged outside of the housing (8).

Exterior aircraft light (1) according to any of the pre-
ceding claims,

wherein the exterior aircraft light (1) is an aircraft
headlight, such as an aircraft landing light (122)
or an aircraft take-off light (124) or an aircraft
taxi light (126) or an aircraft runway turn-off light
(114) or a multi-functional aircraft headlight,
which combines the functionalities of atleast two
of an aircraft landing light (122), an aircraft take-
off light (124), an aircraft taxi light (126), and an
aircraft runway turn-off light (114); or

wherein the exterior aircraft light (1) is an aircraft
navigation light (106), in particular a wing-tip-
mounted aircraft navigation light (106); or
wherein the exterior aircraft light (1) is a red-
flashing aircraft beacon light (120a, 120b), in
particular a fuselage-mounted red-flashing air-
craft beacon light (120a, 120b).

Aircraft (100), such as an airplane or a helicopter,
comprising at least one exterior aircraft light (1) ac-
cording to any of the preceding claims.

Method of draining a fluid (26) out of the interior
space (9) of the housing (8) of an exterior aircraft
light (1) according to any of claims 1 to 13, with the
exterior aircraft light (1) being mounted to an aircraft
(100) in a first mounting orientation, wherein the first
drainage tube (14a) extends into a low portion (11)
of the interior space (9) in the first mounting orienta-
tion, the method comprising the steps of:

with fluid (26) gathered in the low portion (11) of
the interior space (9) of the housing (8), when
the aircraft (100) is on the ground, opening the
valve mechanism (15a) of the first drainage tube
(14a);

taking off the aircraft (100) and gaining altitude;
with a pressure difference between the interior
space (9) of the housing (8) and an outside en-
vironment of the aircraft (100), driving the fluid
(26) through the valve mechanism (15a, 15b) of
the first drainage tube (14a) and out of the hous-

ing (8).
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